Microglia expressing interleukin-13 undergo cell death and contribute to neuronal survival in vivo.
How to minimize brain inflammation is pathophysiologically important, since inflammation induced by microglial activation can exacerbate brain damage. In the present report, we show that injection of lipopolysaccharide (LPS) into the rat cortex led to increased levels of interleukin-13 (IL-13) and to IL-13 immunoreactivity, followed by the substantial loss of microglia at 3 days post-LPS. IL-13 levels in LPS-injected cortex reached a peak at 12 h post-injection, remained elevated at 24 h, and returned to basal levels at day 4. In parallel, IL-13 immunoreactivity was detected as early as 12 h post-LPS and maintained up to 24 h; it disappeared at 4 days. Surprisingly, IL-13 immunoreactivity was detected exclusively in microglia, but not in neurons or astrocytes. Following treatment with LPS in vitro, IL-13 expression was also induced in microglia in the presence of neurons, but not in the presence of astrocytes or in cultured pure microglia alone. In experiments designed to determine the involvement of IL-13 in microglia cell death, IL-13-neutralizing antibodies significantly increased survival of activated microglia at 3 days post-LPS. Consistent with these results, the expression of inducible nitric oxide synthase (iNOS) and tumor necrosis factor-alpha (TNF-alpha) was sustained in activated microglia and neuronal cell death was consequently increased. Taken together, the present study is the first to demonstrate the endogenous expression of IL-13 in LPS-activated microglia in vivo, and to demonstrate that neurons may be required for IL-13 expression in microglia. Our data strongly suggest that IL-13 may control brain inflammation by inducing the death of activated microglia in vivo, resulting in an enhancement of neuronal survival.